Introduction: There is an increasing interest in comorbidities in heart failure patients. Data about chronic obstructive pulmonary disease (COPD) in the Polish population of heart failure (HF) patients are scarce. The aim of this study was to investigate the clinical characteristics, treatment differences and outcome according to COPD occurrence in the Polish population of patients participating in the ESC-HF Pilot Survey Registry. Material and methods: We analyzed the data of 891 patients with HF recruited in 2009-2011 in Poland: 648 (72.7%) hospitalized patients and 243 (27.3%) patients included as outpatients. Results: The COPD was documented in 110 (12.3%) patients with HF in the analyzed population. Patients with -compared to those without COPD were older, more often smokers, had higher NYHA class, and higher prevalence of hypertension. Ejection fraction (EF) was higher in hospitalized patients with COPD compared to patients without COPD (40.5 ±14.6% vs. 37.2 ±13.7%, p < 0.04), without a significant difference in the outpatient group. There was a significant difference in b-blocker use between patients with and without COPD (81.8% vs. 94.7%, p < 0.0001). Most patients received them below target doses. At the end of the 12-month follow-up, there was no significant difference in mortality between COPD and no-COPD patients (10.9% vs. 11.1%, p = 0.66). Conclusions: The findings from the Polish part of the ESC-HF registry indicate that COPD in patients with HF is associated with older age, smoker status, hypertension and higher NYHA class. The use of b-blockers was significantly lower in patients with than without COPD. There were no significant differences in mortality between groups.
Introduction
Chronic obstructive pulmonary disease (COPD) is a common comorbidity in about 30% of patients with heart failure (HF) [1] . Some reports indicate that coexistence of COPD in patients with HF may even reach 40% [2] . And ca. 30% of patients with clinically stable COPD present different stages of heart failure (left ventricle HF) [3] . Studies of concomitant COPD and HF consider mostly patients with decompensated HF [4, 5] hospitalized in specialized heart failure departments [2] , or those who participate in trials [6, 7] . Only a few consider stable patients or those undergoing outpatient treatment [8, 9] . The impact of both these chronic diseases on clinical outcomes and on the course of treatment is unclear. Several studies report worse outcomes in patients with HF and COPD [10] [11] [12] whereas others have been neutral [9, 13, 14] .
It is known that chronic HF is associated with significant mortality and morbidity, and worse quality of life. Estimates show that patients with concomitant HF and COPD require more medical visits than patients with only one of these diseases [8] . An important therapeutic problem in patients with HF and concomitant COPD is b-blocker use. Many clinicians hesitate to use them or increase dosage in COPD patients [15] [16] [17] . Safety of cardioselective b-blockers in COPD has been proved in numerous trials [18] [19] [20] . However, the impact of b-blocker selectivity in patients with concomitant HF and COPD is not well characterized [9, 21, 22] . b-Blockers, particularly non-cardioselective ones, may cause bronchospasm or reduce the benefit of an inhaled b-2 agonist [23] .
The Heart Failure Pilot Survey (ESC-HF Pilot) registry was conducted by the Heart Failure Association of the European Society of Cardiology in order to collect current data on epidemiology, diagnostics and therapeutic processes in patients with HF in European countries [24] . This registry shows the organization of long-term care of HF patient in European countries.
Data about COPD in the Polish population of HF patients are scarce.
Our aim was to compare the baseline characteristics and long-term outcomes of patients with HF, with and without COPD, in the Polish patients enrolled in the Heart Failure Pilot Registry. The secondary aim was to analyze b-blocker treatment in patients with HF, with and without COPD.
Material and methods
The ESC Heart Failure Pilot Survey registry was a multicenter, prospective observational study conducted in 2009-2011. It included 136 centers from 12 European countries [24, 25] . The details of methods are described elsewhere [24] . For this registry, all outpatients with HF seen at the clinics and in patients admitted for acute HF were enrolled during 1 day per week for 8 consecutive months and followed up for 1 year. The HF was diagnosed by cardiologists of the participating centers according to their clinical judgment. Patients with acute HF who required an intravenous therapy were enrolled. The cut-off value of LVEF was not pre-specified. A questionnaire was completed for each patient. It included general clinical characteristics, etiology of HF, co-morbidities, basic biochemical parameters, and treatment used before and after inclusion in the study. Clinical evaluation also included laboratory tests, echocardiography, cardiopulmonary exercise testing (CPX) with pulmonary function testing, electrocardiography, and chest X-ray, if performed. B-type natriuretic peptide (BNP) was available only for some patients (7%); thus a significant statistical analysis of this parameter was impossible. All patients received stable pharmacological treatment. We analyzed the data of 891 patients included between October 2009 and May 2010 in the Polish part of the registry. Data of inpatients were collected at hospital discharge (n = 648; 72.7%) and of outpatients at medical visits (n = 243; 27.3%). Chronic obstructive pulmonary disease was reported by the clinical investigator based on clinical evidence and/or treatment for COPD. Pulmonary function testing was not routinely performed. GOLD status was unavailable. All patients had 12-month follow-up.
The Heart Failure Pilot Registry was approved by the National Ethic Committee, and all enrolled patients provided written informed consent.
Statistical analysis
A statistical software package (Statistica) was used for all analyses. All continuous data are reported as mean values ± standard deviation (SD), and all categorical variables are reported as percentages. Baseline characteristics in the populations were compared using the Mann-Whitney U-test for continuous variables and the χ 2 test for categorical variables. Time-to-event curves for the investigated groups (COPD/non-COPD) show 12-month mortality using the Kaplan-Meier method and log-rank test. All tests were two-sided. Statistical differences with a p value < 0.05 were considered significant.
Results
In the analyzed HF population (n = 891) COPD was demonstrated in 12.3% (n = 110). The majority of participants were hospitalized due to worsening of chronic HF or acute HF (72.95%). There were no significant differences in the numbers of hospitalized patients with and without COPD (74.55% vs. 72.47%, p > 0.3). We analyzed only the stable period of the HF -at hospital discharge or outpatient treatment.
Baseline characteristics are shown in Table I . Patients with COPD were significantly older and had higher NYHA class compared with those without COPD ( Figure 1 ). There were no differences as to sex or incidence of ischemic etiology of heart failure. Patients with COPD more often had a history of smoking. They also more often had atrial fibrillation, chronic kidney disease, depression and hypertension, but only the difference in hypertension incidence was statistically significant. Additional data are shown in Table II . There were no significant differences in blood pressure, heart rate or occurrence of pulmonary rales, or in ECG parameters such as QRS and QT duration. Basic laboratory test results were similar in the investigated groups. Left ventricle ejection fraction (LVEF) was higher in hospitalized HF COPD(+) patients than HF COPD(-), which was not observed in ambulatory groups.
There were no significant differences in the use of ACEI/ARB or aldosterone antagonists, but patients with COPD were less likely to receive b-blockers, although use of b-blockers was quite high -in more than 80% of patients. Patients with showed that although carvedilol was the most frequently used b-blocker, patients with COPD received it significantly less frequently (Table IV) . The patients with COPD received lower doses of carvedilol, bisoprolol and atenolol, although the differences were not significant, and median doses were the same as in patients without COPD (Table IV) 
Discussion
The main findings of this study are: 1. COPD in HF patients is associated with older age, worse NYHA functional class, higher prevalence of hypertension and current or previous smoking; 2. The use of b-blockers is quite high in the whole group (more than 80%), but significantly lower in patients with COPD; 3. There are no significant differences in 12-month mortality in HF patients with and without COPD.
To our knowledge this is the first analysis of the Polish population of HF patients with concomitant COPD. The characteristics of HF patients treated by general practitioners in Poland was described in the ZOPAN study, which focused on health status, quality of care, and burden to the healthcare system [26] . Sosnowska-Pasiarska et al. [25] described the Polish population of HF patients in comparison to the European population concerning clinical epidemiology of outpatients and inpatients with HF and currently used diagnostic and therapeutic modalities.
Comorbidity of HF and COPD presents a great diagnostics challenge and causes therapeutic problems. The diagnostic process can be difficult because both conditions share features such as age of development, symptoms of dyspnea and smoking as a risk factor. Our registry demonstrated relatively low incidence of COPD in HF patients in the Polish population (12.3%). The population studies show the coexistence of HF and COPD up to about 30% worldwide [1] . Incidence of COPD in the European registry varied from 15.1% [27] to 16% [25] and was significantly higher in inpatients (20.13%) than in outpatients (13.8%) [28] . This suggests that COPD may be under-diagnosed in HF patients in the European registry (including in the Polish part) because the diagnosis was based only on medical history or current treatment. Spirometry was not routinely performed. Similarly, the prevalence of COPD was 11% in stable patients with HF and LVEF ≤ 35% from the HF-ACTION study, in which COPD status was prospectively recorded at the study entry by the investigator, based on clinical evidence or knowledge of medical history [9] .
Our analysis demonstrated that COPD is associated with older age, worse baseline NYHA functional class, increased incidence of hypertension and smoking history. The HF-ACTION trial also showed that COPD(+) patients were older, had more concomitant diseases, higher NYHA class, lower use of b-blockers (88% vs. 94%), but there was no difference in mortality [9] . In contrast to some previous studies [15, 16] and similarly to HF-ACTION [9] , the Polish HF patients with and without COPD from the Heart Failure Pilot Registry had similar basic laboratory values and blood pressure. In the EVERST and OPTIMIZE-HF studies, patients with COPD tended to have lower blood pressure and higher serum creatinine [15, 16] . The differences may be due, in part, to the relatively stable phase of the disease in our populationoutpatient phase or hospital discharge. Ejection fraction in HF outpatients with and without COPD was not significantly different. It was higher in inpatients with COPD than in those without COPD. The differences were not very large, but were statistically significant. Probably dyspnea, being the main reason for admission in patients with and without COPD, was similarly severe regardless of its cause (exacerbation of COPD or of HF). Differential diagnostics of acute dyspnea is especially difficult without measurement of biomarkers [29] .
Unfortunately, we could not analyze this properly without natriuretic peptide levels and GOLD status. Most studies considered systolic HF and they did not find significant LVEF differences in HF patients with and without COPD [9, 15] . In the study of prognosis in HF with reduced vs. preserved LVEF and coexistent COPD, no influence of LVEF on prognosis was found [30] .
The HF should be treated according to the ESC HF-guidelines, even in COPD patients, because there is no evidence that HF should be treated differently in patients with this comorbidity [31, 32] . b-Blockers are strongly recommended in all patients with systolic HF [32, 33] , including in those with coexistent COPD [34] , with cardioselective b-blockers as the primary choice [21] [22] [23] . A lot of trials show that patients with HF and coexistent COPD receive b-blockers significantly less frequently than those with HF without COPD [8, 9, 15, 17] . In EVEREST and OPTIMIZE-HF the use of b-blockers was ~65% vs. 75%, and in HF-ACTION it was 88% vs. 95% [9, 15, 16] . Although a Cochrane meta-analysis concluded that b-1-selective b-blockers are safe, only 35% of patients with chronic HF and COPD received b-blocker therapy [35] . From the b-blockers currently recommended in HF therapy, only carvedilol is not cardioselective. Metoprolol, bisoprolol and nebivolol are the best candidates in treatment of HF with concomitant COPD [23] . In contrast to the previous studies [15, 16, 26] , the Heart Failure Pilot Registry of the Polish population showed quite high use of b-blockers in patients with HF, although, similarly to these studies, it was significantly lower in patients with than without COPD. In the detailed analysis of treatment in patients from the European cohort of the ESC-HF Pilot registry, 86.7% received b-blockers and the most frequently used was carvedilol (42.8%) in the median dose of 25 mg/day. Bisoprolol was used in 32.3% of patients in the median dose of 5 mg/day, and metoprolol was used in 18.9% in the median dose of 100 mg/day [24] . Our data from the Polish population show that similarly carvedilol was used most frequently, followed by bisoprolol and metoprolol, but the median doses for carvedilol and metoprolol were half of those reported above, and a very low percentage of patients used target doses. The newer European registry reported about 88.9% use of b-blockers, with the target dose achieved only in 17.5% of them [28] . The most common agents were again bisoprolol and carvedilol [28] . In HF-ACTION the doses of b-blockers were also significantly lower in COPD patients [9] . The results of the presented studies indicate that guidelines adherence regarding use of recommended drugs is still a problem in patients with HF and concomitant COPD. There is also a problem of up-titrating of the recommended medication to the target doses, especially in the Polish cohort of the registry.
The data regarding prognosis in patients with HF and COPD are not clear [2, 5, 7, 15, 16] . In the majority of studies it is worse than in HF or COPD alone. Our analysis revealed no significant differences in mortality during the 12-month follow-up between patients with and without COPD despite higher NYHA class and older age, similarly to HF-ACTION [9] . The higher NYHA class may be related to more severe COPD, but we had no data on GOLD class. It is suggested that incidence of ventricular dysfunction in patients with COPD tends to increase the risk of mortality during follow-up. However, presence of a pulmonary obstruction in patients with chronic HF does not seem to influence survival [36] . Absence of differences in 12-month mortality can be explained by similar ejection fraction in both outpatient groups and even greater LVEF in inpatients with COPD than without.
Our study should be interpreted with caution and in the context of many limitations. The Heart Failure Pilot Registry was performed to collect information about chronic heart failure status in the European population. Collecting the information about concomitant diseases was a secondary aim. A major limitation is that the definition of chronic obstructive pulmonary disease was left to the investigator and was based on the knowledge of medical history or treatment used. Pulmonary function testing was not routinely performed. The data regarding COPD treatment were not recorded. Data were collected by cardiologists, and it is likely that internal medicine specialists observe a higher rate of COPD. Another major limitation is the lack of data on levels of natriuretic peptides, which are important markers of severity of HF and approved prognostic factors.
Based on our data, it seems that pulmonary function testing is necessary in diagnosing COPD, and cardiologists should consider screening for this disease in HF patients. The ESC-HF Pilot survey indicates a high standard of the rate of use of renin-angiotensin-aldosterone system blockers and b-blockers but at the same time under-dosing of them and unsatisfactory b-blocker use in HF and coexisting COPD. Further studies are needed to confirm the long-term results of b-blockers in patients with HF and COPD.
In conclusion, the presented study is to our best knowledge the first analysis of the Polish population of HF patients with concomitant COPD. The registry shows that the incidence of COPD in Polish patients with HF is relatively low (12.3%). The COPD in HF patients is associated with older age, worse NYHA functional class, higher incidence of hypertension and history of smoking. Use of b-blockers is largely adherent to the current guidelines, but significantly lower in patients with than without COPD and in most patients below target doses. The coexistence of HF and COPD does not influence 12-month mortality.
